The description of primary cutaneous follicular lymphoma has raised interest in the differential diagnosis of this versus disseminated follicular lymphoma involving the skin. We report here on four cases of Stage IV follicular lymphoma, diagnosed in skin biopsy, in which cutaneous lesion was the most noticeable feature of clinical presentation. In all cases, the morphological features were superimposed over typical nodal follicular lymphoma. Apart from classic B-cell markers, they were characterized by CD10 and bcl6 positivity, markers of follicle germinal center cells; and bcl2 expression, with a corresponding t(14;18) translocation in three of three cases examined. In all four cases, bone marrow study and clinical staging revealed disease that had disseminated since diagnosis. Follow-up showed relapsing cutaneous and nodal disease in two cases. The only difference observed with a control group of 10 cases of primary cutaneous follicular lymphoma was the absence in this group of t(14; 18). Disseminated classical follicular lymphoma has to be considered in the differential diagnosis of follicular lymphoma presenting in the skin. This series of cases suggests that the presence of t(14;18) could imply the existence of disease that has disseminated beyond the skin and that cases harboring this translocation could be candidates for systemic polychemotherapy. 
lymphoma in the skin (7, 24) and disseminated FL involving the skin.
In the course of a review of cases of cutaneous B-cell lymphoma, we noticed the existence of a group of four cases of FLs that, diagnosed on the basis of skin biopsies, have shown widespread disease since diagnosis, with clinical signs of progression in at least two cases. Because this suggests that these tumors must be recognized independently of pCFL, we reviewed the main features of this group of FLs presenting in the skin.
MATERIALS AND METHODS

Patients and Tissue Samples
Tumor specimens of four cutaneous biopsies with FL were obtained from routine files of the Virgen de la Salud Hospital, Toledo, Spain, corresponding to a period from 1990 to 2000. All patients were under study for cutaneous lesions that at biopsy showed FL histology. From the onset of the disease, the staging of all the patients included in the series showed widespread involvement, including bone marrow infiltration. All specimens were reevaluated, including initial cutaneous lesions, the staging bone marrow biopsies, secondary cutaneous lesions, or restaging bone marrow biopsies performed during the follow-up. Cases were classified into three grades, based on numbers of large cells (centroblasts), according to the criteria of Mann and Bernard (25) 
Immunohistochemistry
All immunostaining techniques were performed in paraffin-embedded tissue sections, using a previous step of heat-induced antigen retrieval technique for all antibodies. Thus, before incubation with the primary antibody, slides were heated in a pressure cooker for 3 minutes in a solution of 0.01 mol/L sodium citrate.
After incubation with the antibody, immunodetection was performed with biotinylated antimouse immunoglobulins, followed by peroxidase-labeled streptavidin (LSAB-DAKO, Glostrup, Denmark) with diaminobenzidine chromogen as substrate. All immunostaining was performed using the Techmate 500 (DAKO) automatic immunostaining device. The antibodies used for immunohistochemical study were directed against B-cell markers CD20 and CD79a, T-cell marker CD3; specific markers of mantle-cell lymphoma CD5, cyclin D1, and IgD; germinal center markers such as CD10 and bcl6; marker of dendritic cells CD23; oncoproteins p53 and bcl2; and proliferative marker MIB1. The data corresponding to the antibodies used are shown in Table 1 .
The presence of positivity was quantified as a percentage. In particular, CD20, CD10, bcl6, and bcl2 were scored as positive if the majority of tumoral cells showed a distinct reactivity. MIB1 expression was scored as low Ki67 when the percentage of positive tumoral cells was Ͻ30%; moderate when between 30% and 60%; and high when Ͼ60% of tumoral cells were positive.
Polymerase Chain Reaction
DNA isolated by conventional methods from peripheral blood (Case 3), bone marrow and peripheral blood (Case 2), and cryopreserved (Ϫ80°C) tissue of skin biopsies was analyzed for t(14;18) by polymerase chain reaction (PCR). PCR amplification of p53 Exon 8 (249 bp) was used to assess the suitability of DNA extracts, using a volume of 100 ng.
PCR was performed to detect the t(14;18) at the major breakpoint region (MBR). PCR was performed with 0.1 g of purified DNA, which was subjected to 35 cycles of PCR amplification using MBR and JH consensus primer. The MBR and JH primers have been described elsewhere (21) . Ten percent of PCR products was size-fractionated on 1.5% agarose gel. Specimens were observed in ultraviolet B light. The presence of a band between 100 and 250 base pairs (bp) was considered positive for translocation.
Controls
A group of 10 cases of pCFL was used as the control group for the study of t(14;18). These cases were selected according to clinical findings (computed tomography scan, ultrasonography, and bone marrow biopsies without signs of lymphoma involvement for at least 6 months after diagnosis), morphological signs (follicular pattern of growth, germinal center cytology), immunophenotypical criteria (bcl6 and CD10 positivity and the presence of follicular dendritic cells), and suitability of the DNA extracted from paraffin-embedded tissue for PCR analysis. Samples were from a larger collection of cutaneous pCBCL obtained from the files of the Spanish hospitals integrated in the Spanish Lymphoma Club. These cases of pCFL belong to a larger series, whose results concerning the frequency of IgH rearrangement and t(14;18) translocation have already been published (26) .
RESULTS
Clinical features
The main clinical data are shown in Table 2 .
Case 1
This was a female 61-year-old showing several erythematous lesions of Ͼ0.5 cm on the left eyebrow ( Fig. 1 ) and in the sternal region, with other smaller ones spread over the trunk. No other symptoms were present. Twelve months after the initial symptoms, a biopsy of the lesions was performed and showed the features of FL. Laboratory examination did not provide significant results. Clinical examination revealed significant axillary and inguinal adenopathy (node size, Ͼ1.0 cm), and radiological examination (computed tomography scan and ultrasonography) showed hepatosplenomegaly. Bone marrow biopsy also showed a neoplastic infiltration. The patient was classified as having Stage IV FL.
She was treated with polychemotherapy and had a complete remission. She was well with the exception of nonspecific remittent lymphadenopathy for a period of 50 months, when three erythematous infiltrated lesions were observed in the posterolateral region of the right thigh. Bone marrow biopsy was negative. X-ray exams were negative. Biopsy showed FL in this case. The patient began to receive local radiotherapy.
Fifteen months later, another papule was observed in the exterior upper left leg, and the biopsy again showed FL. Finally, 14 months later, another lesion positive for FL was observed in the anterolateral region of the left leg. Radiotherapy was performed.
Eight years after diagnosis, the patient is alive, with disease restricted to the skin.
Case 2
This female 33-year-old presented a solitary papule of the scalp, surrounded by an annular erythema. No other symptoms were present. One year after the initial symptom, a skin biopsy showed lesions diagnosed as FL. Laboratory examination was not significant. Clinical and x-ray examination results were negative for other site locations. Bone marrow biopsy showed FL infiltration. A t(14;18) was then detected in peripheral blood and bone marrow lymphocytes. The patient had a complete clinical remission, with persistence of t(14;18) in peripheral blood.
Thirty-two months later, she showed weight loss (5 kg) and irregularities of the menstrual cycle. Retroperitoneal lymphadenopathies and a peritoneal mass were found at this time by CT scan. This time, the patient was treated with polychemotherapy, and she underwent clinical and molecular remission. Now, 60 months after the initial diagnosis, she is alive and well.
Case 3
This 49-year-old woman presented a cutaneous nodule on the right shoulder and a smaller one in the sternal region. No symptoms were present. Ten months after the initial symptoms, cutaneous biopsy showed an FL. Subsequent clinical examination showed significant axillary and inguinal lymphadenopathies. CT scan and ultrasonography did not show any significant alterations. Bone marrow biopsy showed neoplastic infiltration. t(14;18) was detected in bone marrow lymphocytes. The patient was considered to be in Stage IV of the disease. After 5 months of polychemotherapy, she still has persistent disease. 
Case 4
A female 74-year-old presented a 5-year-old cutaneous nodule with slow growth in the right frontal region, associated with smaller peripheral papules. B symptoms were not present. Skin biopsy showed FL. Laboratory examinations were not significant. Clinical and x-ray examinations were negative. Bone marrow biopsy showed an infiltration of lymphoma. The patient was considered to be at Stage IV.
In consideration of her age and of the absence of other lesions, the patient was submitted to local radiotherapy. After 7 months, the patient finished radiotherapy, and cutaneous lesions disappeared. The patient is now alive and well 3 years after diagnosis.
Histological Findings
Skin samples
In all cases, we observed a middermal and subcutaneous diffuse and/or nodular infiltration by germinal center B cells, composed of confluent nodules of variable size. The tumoral cells were represented in variable amounts in each case by small, cleaved cells and large cells, cleaved or noncleaved, and with a prominent nucleolus. In particular, we observed prevalent centrocytes (Grade I FL) in Case 1; a mixture of centrocytes and centroblasts (Grade II FL) in Cases 2 and 3; and a prevalent population of centroblasts (Grade III FL) in the fourth case. A variable component of reactive T-cells was also observed in each case. No reactive follicles were observed. The papillary dermis was spared in all cases in the typical Grenz zone fashion, as well as was the epidermis. No epidermotropism was observed (Table 3 and Fig. 2) .
No appreciable changes were observed in the consecutive biopsies of these patients, except for a transformation of histological grade in Case 1, in which a transition to Grade II was observed during relapses.
Bone marrow biopsy
Bone marrow biopsies performed for the staging of disease showed a paratrabecular, nodular infiltration by FL in all cases, whereas in Case 4, the presence of diffuse bone marrow involvement was also observed. The cytology was composed mainly of small B cells (Fig. 3) . Follow-up bone marrow biopsies in Case 1 showed persistent infiltration, despite treatment.
Immunohistochemical findings
Neoplastic cells showed a B-cell immunophenotype (CD20ϩ, CD79aϩ, CD3Ϫ CD43Ϫ) in skin specimens and bone marrow biopsies in all cases. CD10, bcl2, and bcl6 were positive in all cases. Bcl6 expression was observed both in the follicular and interfollicular compartment. All cases were negative for cyclin D1 and CD5. p53 was always negative. MIB1 expression was low to intermediate ( Table 3 and Fig. 4) . In all cases, neoplastic follicles were outlined by the presence of aggregates of CD23ϩ follicular dendritic cells.
Bone marrow biopsy showed CD20 and bcl2-positive paratrabecular nodules (Fig. 3b) .
PCR findings
In the group of disseminated FL presenting in the skin, PCR study detected the presence of t(14;18) in all three cases in which DNA was available for molecular study. This study was performed in the cutaneous samples in two of three cases, whereas in the third case, it was done using peripheral blood and bone marrow. The quality of the DNA extracted in Case 4 was unsuitable for molecular study (Table  3 and Fig. 5) . None of the 10 cases of pCFL showed t(14;18).
DISCUSSION
We described four cases of Stage IV FL presenting in the skin. All four of these cases showed bone marrow infiltration at initial diagnosis, and two of them displayed lymph node involvement. Despite this, the clinical follow-up revealed a relatively indolent clinical behavior, with relapses in two of four cases. To the best of our knowledge, cases such as these, disseminated FL in which the first clinical manifestation was cutaneous infiltration, have not been reported previously, and they may raise difficulties in terms of differential diagnosis between sCFL and pCFL. Cases so far reported of FL with cutaneous infiltration antecede the recognition that B-cell lymphoma may debut as a purely cutaneous tumor, differentiating them from rare cases of concurrent involvement of lymph node and skin at 
diagnosis (27) or from secondary cutaneous involvement in the course of the disease (5, 27) . Cutaneous lymphomas represent the second most important group of extranodal lymphomas after gastrointestinal lymphoma (2, 17, 20) . Until recent years, no real distinction between pCFL and sCFL was made, and they were all classified, and therefore treated, according to the scheme used for nodal non-Hodgkin's lymphoma (28, 29) . So-called primary cutaneous lymphoma, because of its peculiar clinicopathological features, has recently been the subject of specific proposals for classification (2, 7, 20, 23) . The aim of recently introduced classifications, such as the Revised European American Lymphoma classification (1) and that by the European Organization for Research and Treatment (2), is to differentiate distinct nosological entities with peculiar clinical characteristics. In the staging and treatment of patients with cutaneous lymphoma, the usefulness of distinguishing lymphoma restricted to the skin from other generalized lymphomas involving the skin is of great practical importance.
We have shown here that disseminated FL debuted with only symptomatic and often prolonged cutaneous lesions, the initial diagnosis being performed with a skin biopsy. Only after the initial diagnosis of lymphoma was made did the staging of the patient reveal widespread disease, including bone marrow infiltration in all cases (2, 6) . This emphasizes the usefulness of including a bone marrow biopsy in the staging of cutaneous lymphoma before making a diagnosis of primary cutaneous lymphoma.
Disseminated FL has a 5-year survival probability of 30 to 50% and needs to be treated with general polychemotherapy. This contrasts with data showing that in pCFL, the probability of survival is well above 90% after a 10-year follow-up (2, 4) . This difference in survival probability and treatment underscores the importance of finding molecular or immunophenotypic markers that can distinguish between these two different clinical presentations of FL. Although pCFLs display the same morphology and CD10 or bcl6 expression as nodal FL, they may differ in the incidence of t(14;18), which has only rarely been reported in pCFL (4, 12, 24, 31) . Thus, in our series, t(14;18) was present in three of three cases analyzed, in contrast with its absence in 10 of 10 of the cases of pCFL included here for comparison. The absence of a t(14;18) in pCFL is consistent with the findings by Cerroni et al. (4) , who recently described a series of 15 pCFL that were diagnosed and staged according to classical criteria. Other authors show the presence of this t(14;18) in a proportion of patients; thus, Volk- enandt et al. (30) describe this translocation in 1 case of 10 centroblastic and centrocytic lymphomas, and Yang et al. (31) describe a very high frequency of t(14;18) in pCFL (6/15 cases). Whether these differences could be attributable to variations in the procedure for clinical staging of the patients or the conditions used in molecular study remains to be answered, but in any case, the data here showed are consistent with the findings reported by Cerroni et al. (4) correlating the presence of t(14;18) with disseminated extracutaneous disease.
Nevertheless, all of these data suggest that it would be advisable to perform additional biological studies on larger groups of patients with different types of cutaneous lymphoma to better define the boundary between primary and secondary cases (2) .
To conclude, we underline the fact that FL, when diagnosed in the skin, may correspond to cutane- ous preferential involvement by disseminated FLs. The data collected here seem to support the interest of recognizing these tumors, given that they have shown a tendency to involve extracutaneous sites and relapse in nodal and other locations. A particular contribution to clinical staging was made by the performance of bone marrow biopsy. Our findings also indicate the clinical relevance of the presence of a t(14;18), which was always found to be associated with disseminated extracutaneous disease in this study.
